By WALTER HOWARTH, F.R.C.S.
THERE is no doubt that the majority of acute sinus inflammations tend to undergo spontaneous healing and that this occurs not only in the catarrhal variety, but in the p'urulent ones as well. The main factor in this resolution of inflammation is the possibility for the products of inflammation to escape freely from the affected sinus, and anything that militates against this free escape must inevitably retard the healing process.
In the frontal sinus there are many factors which may interfere with free drainage and aeration, and the presence of any one of them may be sufficient to cause the inflammatory condition to pass over from the acute to the chronic stage. Naturally, mechanical factors, such as high deviations of the septum ( fig. 1 ) and displacements of the middle turbinate or overgrowths of it (figs. 2 and 3) (perhaps owing to an accessory cell within it) may obstruct the fronto-nasal duct, and we are all familiar with cases in which a bilateral frontal sinusitis has failed to undergo resolution on one side, owing to the presence of some such hindrance to drainage.
Anatomical variations in the fronto-nasal duct itself, particularly in the disposition of the anterior ethmoidal cells around it ( fig. 4 ), are potent factors in the delay of the healing process, and the development in this region of inflammatory processes, such as polypi or local hypertrophic conditions, so often seen in those whose occu-pation is a dusty one, will also favour the chronicity of the inflammation. To what extent the degree of virulence and nature of the infecting organism play a part I have never been able satisfactorily to determine, but an exceptionally viscid type of secretion or intense congestion in the mucosa near the outlet of the sinus will favour stagnation and so delay resolution. It is certainly true that infections due to the influenza bacillus more frequently lead to chronic sinusitis than infections due to other organisms. Free drainage is not the only essential for resolution to occur, and we must never forget that aeration and proper ventilation of the affected regions are also necessary. Nor should we forget that resolution, though complete enough to provide for cessation of symptoms, may not, in fact, be really complete, and that frequent acute attacks resulting in a progressively imperfect resolution may indeed result in a chronic suppuration.
This brief outline of the pathogenesis of the condition is not, I think, beside the mark, since it is essential that the treatment should be based upon the pathology of the condition. This is no place in which to discuss the endless variety of treatment that may be adopted to meet the varying conditions, and it will, I hope, best fulfil the objects that we have before us if I mention the various procedures that 1 am accustomed to adopt and indicate in some way how these are carried out.
It has always been my endeavour to adopt the simplest measures that may be necessary in each case and to interfere as little as possible with the natural process of repair. As a rule, cases in which the infection has lasted for a comparatively short time will require a relatively simpler procedure than those in which the disease is Proceedings oj the Royal Society of Medicine affected side, relief of this, together with the removal of the anterior end of the middle turbinate, will relieve pressure on the infundibulum and provide for aeration of the ethmoidal cells in its vicinity, whilst the passage of a sound into the frontal sinus will overcome any obstruction at the fronto-nasal opening. It is not always easy, or even possible, to pass a sound into the sinus, and in such cases some abnormality of anatomical configuration is in all probability the reason. The variation in the arrangement of the anterior ethmoidal cells is well known, and in many instances those that are grouped about the infundibulum may distort its usual shape and provide a considerable degree of obstruction. Cells actually in front of it, such as a lachrymal cell, may press backwards and render the passage S-shaped ( fig. 5 ), or enlargement of the bulla ethmoidalis may press on it laterally ( fig. 6 ). In these cases, which are not by any means rare, it will be necessary to remove the cells with a curette or biting forceps, so as to free the approach to t,he fronto-nasal opening and allow a sound to pass into the sinus ( fig. 7) . A large proportion of cases is cured by this procedure. The obstruction that prevents resolution of the sinusitis may be due to underlying ethmoiditis, and not only are drainage and aeration hindered, but ascending infection may be kept up, more particularly from the infundibular cells.
I believe that the frontal sinus and the anterior ethmoidal cells are nearly always simultaneously involved, and consequently any operation that is considered must be one which will drain both adequately. I am not much in favour of the stereotyped intranasal operation, along the lines suggested by Halle, Fletcher Ingals and others, but prefer to remove as much of the anterior part of the labyrinth as may be necessary, and to do this as thoroughly as possible, relying on subsequent sQunding to effect a cure of the overlying sinusitis. The method of approach to the ethmoid If the exenteration of the anterior cells is done satisfactorily there is above one simply the bony ring of the fronto-nasal opening. I know that in some cases the obliquity of the passage and the backward projection of the naso-frontal spur from the superior maxilla may interfere with the passage of sounds into the cavity and that one may be tempted to rasp away these offending obstructions. This temptation should be resisted for, although the immediate result may be satisfactory, as healing takes place and new bone is thrown out from the rasped surface, a higher degree of stenosis may occur than that which formerly obtained.
Although a large number of cases may be cured by these intranasal methods-, a residue will remain in which the headache, tenderness, discharge, and eye symptoms persist. For these I believe some form of external operation to be necessary. Many years ago I gave up the Killian operation, not only on account of several unsatisfactory cases that I met with in Killian's clinic, but also because I came to the conclusion that the operation could not fulfil the object which it purposed to achieve, namely, the obliteration of the frontal sinus, without the deformity that the Riedel operation was bound to leave. Those who have had an extensive experience of the Killian operation will agree that in many of the cases, recurrence of headache, discharge, and polypus formation took place; Hajek, in Vienna, found himself compelled to re-operate on a large number of his own and other cases. In several he found a number of ,dead spaces filled with pus and separated from each other by fibrous septa. it is nearly ten years since I suggested the method of external operation that is associated with my name. This is essentially a conservative operation and merely seeks to provide efficient drainage for the sinus into the nose whilst, at the same time, enabling the surgeon thoroughly to remove the ethmoidal disease which is so important a factor in the maintenance of sinus suppuration.
When operating on a series of cases of mucocele of the frontal sinus and ethmoid with which I was fortunate enough to meet, I was struck by the fact that in some cases the whole of the frontal sinus and the ethmoidal cells were converted into one large cavity lined with a modified mucous membrane, and that when this cavity was put into communication with the nose by means of a large opening, no further trouble occurred. It occurred to me that if, in suppurative cases, one could in some way imitate this natural method without unduly disturbing the mucous membrane, a similar result might be achieved. The operation th-at I suggested has this idea for its underlying principle.
The details of the operation are well known (figs. 8, 9, 10 and 11) . By the removal of the whole floor of the sinus, including orbital galleries and extensions, and of the os planum of the ethmoid and the ethmoidal cells right up to the base of the skull, a single cavity can be created. The extent of this naturally depends on how far back it mav be necessary to go in the ethmoid labyrinth to get beyond the diseased area. The drainage into the nose is arranged for by removal of a portion of the ascending process of the superior maxilla and of the nasal process of the frontal bone.
There is no set operation on the frontal sinus that is applicable to all conditions and it is not suggested that this operation can cure in every case, but I think that the method of approach is a good one and the operation can be modified to meet varying conditions. Increasing skill in its performance and an appreciation of the exact anatomical disposition of the area will, I think, lead to a high percentage of successful results.
As the sine qua non of the operation is free drainage from the cavity, naturally the maintenance of the patency of the new fronto-nasal duct is the chief concern. 39 Section of Laryngology 741 In the majority of cases no difficulty arises, and retention of the rubber drainage tube for ten days and subsequent bougieing, with perhaps occasional touching of granulations with silver nitrate, is all that is necessary. There are, however, some cases in which the upper part of the nose seems very narrow and in which the distance between the septum and the outer wall is very small so that the ultimate opening is more slit-like than one would wish to see. Again, in some cases the amount of granulation tissue thrown out from the cut bone, and the pressure of the Proceedings of the Royal Society of Medicine orbital contents may tend to produce a stenosis. In some cases I have covered the raw bony surface with skin grafts and this procedure may well be a useful addition to the ordinary technique, as it only takes a few minutes to accomplish, and may prevent the possibility of future stenosis. The other important point in these difficult cases for which this operation is undertaken is the thorough removal of the ethmoidal disease that is invariably present. If this be not properly effected, re-infection of the cavity may take place and the ultimate cure be correspondingly delayed. The President said he would like to have answers to the following questions:
(1) Did acute frontal sinusitis occur without infection of the antrum ? (2) Would not adequate treatment of the antrum obviate direct operation on the frontal sinus ? (3) Assuming that a direct operation on the frontal sinus was necessary, was an obliteration operation possible? And, if possible, was it advisable ? (4) What were the relative merits of the Howarth and the intubation methods ? (5) In the experience of Members, did skin-grafting assist in maintaining drainage ?
His own answer to the first question was No, excepting acute catarrhal frontal sinusitis. The answer to Question 2 came naturally as a corollary.
Therefore the correct procedure in the treatment of acute recent suppuration in the frontal sinus was to treat the antrum first, drain that, and remove the anterior end of the middle turbinal. His answer to Question 3 was No. In some cases obliteration was physically almost impossible; and when it could be done it was highly undesirable. With regard to Question 4 his feeling was that the real problem to be solved in cases of frontal sinusitis was to find some means of draining the cavity adequately. With regard to the lastl question he had no experience and so would not express an opinion.
Mr. Harold Kisch, in answer to the President's first question, said that certainly frontal sinus suppuration could occur without antral infection. He had at present under treatment. a case in which the antrum was clean and the frontal sinus was full of pus. Question 2 therefore did not arise. As to obliteration, he did not think so many obliteration operations would be tolerated in the South as appeared to have been performed in Edinburgh. His own results had been so good after 744 Proceedings of the, Royatl Soczety of Medicine 42 drainage that he felt that some free drainage method should be tried before submitting patients to an operation which led to considerable deformity. In regard to Question 4, he had not carried out the intubation method, neither had he done skin-grafting, as he had always felt it unwise to perform plastic operations in the presence of sepsis.
He had been pleased to see the cases shown by Mr. Negus (see p. 51), but he thought his own were cleaner. Skin-grafting in this region was still under trial, and it was necessary to wait and see the results. His own method of operation in frontal sinus cases was as follows and it was safe and easy.: A small external incision was made running downwards from the supra-orbital notch, and the ascending process of the superior maxilla was exposed. All bleeding was stopped. He did not attempt to remove bone until the wound was dry; it was necessary to get a good view of the inside of the nose, and blood running down from outside obscured the view. He then removed the ascending process of the superior maxilla by four chisel cuts, so that the interior of the nose and the frontal sinus orifice were exposed immediately, or, if not, more bone was removed until the exposure was effected. Afterwards any ethmoidal disease was removed and care taken that the opening from the frontal sinus into the nose was free. The removal of the ascending process was the key to these operations; it was that which provided, by taking away of the anterior ethmoidal cells, the roquired drainage. Mr. Howarth removed the orbital plate of the ethmoid, but this he (the speaker) did not think necessary, because the ethmoidal cells could be seen and easily removed. He did not remove any of the floor of the frontal sinus, but the opening was made free by taking away more of the anterior wall.
His results had been very good; the drainage was so free that the patient could put a cannula into his own frontal sinus, and that was sufficient to cure the sinusitis; it was not necessary to remove mucous membrane. The scar was, in most cases, practically invisible.
The best way to make frontal sinus operations safe was (1) to check the ha,morrhage. He always used an injection of adrenalin and novocain externally, the interior of the nose being plugged and replugged under the anesthetic, taking the adrenalin gauze high up in the nose. (2) To avoid the use of burrs, rasps, or curettes; removal was done by chisels or by forceps. (3) To avoid the use of rubber drainage tubes. Following his method, very little after-treatment was required. The sinus was washed out on the fourth day, and occasionally afterwards. Sometimes a bougie was passed to make certain that the way was free.
The stay in hospital after this operation was about a week, the patient being up and about on the fourth day.
Most of his acute frontal sinus cases were treated intranasally, but if it should be necessary to perform an external operation, the method described was a 9,ife one, because the ascending process of the superior maxilla, a non-infected bone, was removed and there was little risk of spreading infection.
Mr. Musgrave Woodman said that some experiments on the frontal and other sinuses in animals had been carried out by Dr. Pickworth, Director of the Mental Research Laboratory, Hollymoor Asylum, and himself.
They had been performed on cats, and the general object was to demonstrate, (1) the direction of the lymphatic drainage from these sinuses, as shown by intravitam methods, and (2) the occurrence of an extension of a septic focus in these sinuses to the surrounding parts, especially the meninges.
The experiments were in two groups-(1) Aseptic injection with methylene blue and (2) Injection of organisms into the sinuses. In group A, the dye was placed aseptically into the frontal sinus by the intranasal route, without external damage 43 Section of Laryngology 745 to the scalp or to the walls lining the sinus. As a result it was found that the dye remained in situ, and when the animal was killed fourteen days later, it was not appreciably altered. On the other hand, where damage or leakage had taken place into the scalp when the dye was placed into position by external operation, there was glandular involvement.
He now exhibited a specimen in which methylene blue had been placed in the frontal sinus by external operation, and a little leakage took place into the tissues of the scalp. The animal was killed on the fourteenth day, and the lymphatic glands beneath the jaw on both sides of the neck were seen to be stained deep blue in colour.
Another animal was inoculated by the intranasal route, and by misadventure the needle pricked the ininer wall of the frontal sinus, and permitted the staining material to enter the meninges. The specimen he showed clearly illustrated the staining of the brain which resulted.
In group B several specimens were shown in which organisms, especially streptococci, had been inoculated into the frontal sinus. In each case, so long as there was no damage to the walls of the sinus, infection remained in statu quo. There was no extension into the meninges, or into the orbit, and no cellulitis of the scalp resulted.
The object of this group of experiments was to find out if ther,e was any spontaneous migration; of sepsis from the frontal sinus into the surrounding important areas.
[Mr. Musgrave Woodman showed seven specimens illustrating the experiments described.]
Mr. Herbert Tilley said that Mr. Harmer's method was new in technical details, but the general principle of the operation was the same which Dr. Lambert Lack introduced at the Golden Square Hospital, London, and he (the speaker) remembered that many patients could be seen walking about the ward with a little lead " style," the upper end of which projected from the inner end of the external wound. The "style" was kept in for weeks or even months, until it was surrounded by granulation tissue, and then removed.
There was a risk in every radical frontal sinus operation, and in advising it one assumed a definite responsibility. The only point he criticized in Mr. Harmer's operation was the long time during which many of these patients had to go about wearing a sign-manual of the surgeon's handiwork; this might be objected to by many sensitive patients.
In answer to the President's first question, he thought that inflammation, in its initial stages, must involve simultaneous infection of all the sinuses. Still, one mnight often find a residual frontal sinus suppuration when the antral infection had spontaneously recovered. In the same way, sometimes an acute frontal sinus suppuration would subside without surgical intervention. When the external radical operation had been performed and the mucous membrane removed it was six weeks before the patient was cured by complete obliteration of the cavity of the sinus by granulation tissue. Nowadays the mucous membrane was not removed, but left to recover by establishing free internal drainage into the nasal cavity. As one of the early pioneers in the surgery of the frontal sinus, he would like to impress on the junior members of the Section the importance of bearing in mind that in every frontal sinus operation, the " key situation " was the ethmoid region, because the cross-roads of all the sinuses met there, and if these were obstructed, one would never get the good result hoped for in operations on any individual sinus. If the ethmoid region was effectively treated, whether the operation on the frontal sinus was a Hownrth, Killian, Ogston-Luc, or any other, a more speedy and good result would be effected on the frontal sinus. A thoroughly efficient drainage of the antero-ethmoidal cells and enlargement of the fronto-nasal canal would frequently 746 Proceedings ol the Royal Society of Medicine 44 be followed, in a longer or shorter time, by cessation of chronic suppuration of the frontal sinus without any radical operation on this air cell. In his (Mr. Tilley's) younger days many of his patients had refused the external operation he had advised, and now they came occasionally only for the solace of an optimistic report. It was interesting to notice that in many cases the discharge had entirely ceased, in the course of time, while in others there was still some slight suppuration, but not enough to cause either local or distal symptoms of any consequence.
[Mr. Tilley then showed slides illustrating the intranasal and external operations on the frontal sinus. One of these was a skiagram of an acutely inflamed sinus in which a zone of inflamed diploeic cells formed the upper boundary of the cavity. To curette such an area would risk exposing it to sepsis with the possible complications of osteomyelitis-often a fatal accident.]
Sir James Dundas-Grant said that the first case at the first meeting of the LaryDgological Society, in 1893, was one of empyema of the frontal sinus, brought forward by him, and it seemed to have been dealt with by a mixture of the operations which had been described to-day (Proceedings of the Laryngological Society of London, 1893, i, 1). The introduction of a drainage tube, and its maintenance in position for a considerable time, helped greatly in arriving at a good result.
With regard to acute frontal sinusitis, people who were frantic with the pain were sometimes immediately relieved by the removal of the anterior part of'the middle turbinated body. He had seen some antrum cases which had cleared up or been cured after one or two irrigations. It was likely that the affection of the antrum which had been cured so quickly had been due to a secondary flow of secretions from the inflamed frontal sinus which, from its vertical position, might have undergone spontaneous cure. He (the speaker) had shown before the Section some cases of Killian's operation which answered very well. In one such case the disease was bilateral. He had removed a good deal of the ascending process on both sides, and the patient wore tight pince-nez, which he, the speaker, thought were going to be a trouble, but did not prove so, in spite of the removal of large portions of the ascending processes.
All types of operation had their advantages, and in a few of his own recent cases he had used what might be described as a combination of the methods advised by Mr. Harmer, Mr. Howarth and Mr. Kisch respectively.
Mr. Negus had shown cases which had done well after skin-grafting. Had
Mr. Negus thought of a mucous membrane graft? He (the speaker) remembered Mr. Tilley's proposing at a meeting of the Section to carry out skin-grafting of the frontal sinus and he, Sir James, had feared that the procedure might encourage the development of cholesteatoma. The operative procedure adopted in any particular case should be decided upon what was found.
Mr. T. B. Layton: May I classify frontal sinusitis thus? I.-Sinusitis with orbital or intracranial symptoms: (a) Acute, (b) chronic, secondary to either (1) frontal sinus or (2). ethmoidal cells.
II.-Frontal sinusitis without such sequelh: (a) Acute, (1) catarrhal, (2) suppurative. (b) Chronic, (1) suppurative, (2) with polypi.
It seems to me just as unpractical to discuss all these different conditions at one time as it would be to discuss acute otitis media and mastoiditis, chronic ear discharge with or without disease of the bone, jugular thrombosis, cerebral abscess and cholesteatoma, all at the same time. My remarks, therefore, refer only to cases that come under II-(a) 1 and 2, and (b) 1, which I believe are different stages of the same disorder.
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Section of Laryngology 747 My conception of frontal sinusitis is that of Mr. Howarth when he says that " the frontal sinus and the anterior ethmoidal cells are nearly always simultaneously involved"; but I should like to express it differently.
At the upper end of the primitive semilunar groove there are in the new-born infant some four frontal recesses (Parsons Schaeffer) which develop into ethmoidal cells, and these enlarge forwards and upwards to the angle at the junction of the nose and the cranial cavity. One of these passes on to expand the vertical portion of the frontal bone.
It is an inflammation of all these flask-shaped cells which constitutes frontal sinusitis, and this should be considered as a clinical and not as an anatomical entity. If this concept of frontal sinusitis be held, then an inflammation of those other round cells that open under the middle turbinal constitutes an anterior ethmoiditis.
What then is an acute frontal sinusitis? For a paper such as that which Mr. Fraser and Dr. Stewart have put before us, six months is a very useful date to take as the limit between the two; but when the case is before one the difference is one of clinical signs rather than of date, and many cases may be said to have reached the chronic stage before the six months are up. Now I do not believe that except under the rarest conditions should any set operation, external or internal, be done in a case of acute frontal sinusitis. So rare are these conditions that I have yet to meet the case. I further believe that in every instance there is greater danger to the life of the patient from the operation than from the disease. The only operative treatment that I employ is very gently to wash out the maxillary sinus, which is usually also involved, with a view to removing the larger amount of the pus that is poisoning the patient. The only other thing that I will consider is the high resection of the middle turbinal; but nowadays I believe even this to be so dangerous that I am loth to employ it.
To my mind the treatment of chronic sinusitis depends upon two characteristics of the nasal mucous membrane-its stupendous power of swelling up when it is irritated, and its extraordinary power of recovery when the cause of that irritation is removed. Now in chronic sinusitis that cause of irritation is the pus poured into the nose either from some other sinus or from the affected one under discussion.
An anatomical point which is but little recognized is the fact that all the openings into the middle meatus can be covered by a shilling and probably by a sixpenny piece; therefore, pus poured into the nose from the maxillary sinus will so cause swelling of the mucous membrane around the openings of the other sinuses that it is the presence of the maxillary sinusitis which prevents the frontal sinusitis from getting well.
The first treatment of frontal sinusitis is, therefore, the treatment of the maxillary sinus by repeated puncture and lavage, or if this fails, by some operation that will divert the pus from the middle meatus to the inferior one. In the majority of cases this will result in the mucous membrane of the middle meatus becoming so much less swollen that the pus can drain away from the cells involved in frontal sinusitis, and no other operative treatment should be attempted until this has been done.
Where this fails, or in the unusual case in which frontal sinusitis is unaccompanied by maxillary sinusitis, the two operations to be considered are the high operation on the deviated septum and the high resection of the middle turbinal. I am not sure even now which is the more important, but of this I am sure-that it is of the utmost importance in each case to decide which is the right one to do. It is an error of judgment on this point which leads to failure and becomes the precursor of the external operation. It is important to remember that the septum must be straightened first or not at all. If interference with the structures of the middle meatus fails to cure the condition before the operation on the septum, it is not 748 Proceedings of the Royal Society of Medicine 46 likely that this operation will subsequently be of value. This principle is well illustrated in the second of the three cases shown by Mr. Negus (see p. 51) to-day.
So far as I have gone it is probable that I am in agreement with the practice both of Mr. Howarth and of Mr. Fraser, but I now want to break a lance with them, for, from their description, I do not believe that either of them does the true high resection of the middle turbinal. And yet this is the most important operation for an inflammation in any of the cells that open into the middle meatus other than the maxillary sinus. Hajek goes so far as to say that the operation is the precursor of an accurate diagnosis in the majority of cases of frontal sinusitis.
It is the piece of bone attached to the lateral wall of the nose immediately behind the upper end of the anterior margin that needs removal. When Mr. Howarth says he removes the anterior end of the middle turbinate " I doubt whether he gets the right piece, and Mr. Fraser is certainly full of false doctrine when he talks about removing "the anterior end and lower border of " this structure.
When these things are done there are few cases of frontal sinusitis that do not recover, but there are still those other minor intranasal operations such as opening an agger or other anterior ethmoidal cell or biting away a piece of the bulla or of the uncinate process in order more fully to secure drainage in the region of the opening of the fronto-nasal duct. It is only when these have failed that the external operation on the frontal sinus should be done.
Holding, as I do, these views, my hearers will understa$d the pain with which I have h-eard of the new operation that has been described to-day. I have done four external frontal operations for sinusitis in twelve years, the advocates of this operation have done fifty-four in ten. But even if an external operation is necessary this one seems to fail in the primary principle of all external frontal sinus operations. This is that no variety will be of use unless free drainage is secured down into the nose. It is the basis of Mr. Howarth's operation, but the description of this new operation does not suggest that such free drainage is necessarily obtained, and it may be that the "number of failures" can be attributed to this rather than to the non-attendance in the out-patient room.
Lastly, may we have an explanation of the pathology of the condition that is labelled " vacuum sinusitis " ?
Mr. W. Ibbotson said that up to ten years ago he had been very much disappointed with most of his results in cases of frontal sinusitis, and had come to the conclusion that he must have been committing some gross error or omitting an important procedure when he found that pain and discharge, though very much relieved by operation, still recurred from time to time. He decided that this was most likely due to his omitting to treat the original source of infection, which, in most cases at any rate, would seem to be in the pharynx. For about the last ten years, however, he had been performing a two-stage operation, and his results had been infinitely more encouraging. The first stage consisted in free external drainage, leaving the wound entirely open, and treating it with non-irritating antiseptics. The second stage was employed for the plastic repair of the wound, and the performance of tonsillectomy. He considered this tonsillectomy (when the tonsils were definitely infected) to be most important, and also largely responsible for the healing by first intention that had been the rule in the majority of his cases. The same rule, he believed, should apply in the operative treatment of mastoid suppuration, and it was very instructive to note that, in many of these cases, he had found that the homolateral tonsil was the more extensively diseased.
Dr. P. Watson-Williams said that we had still something to learn in striving for ideal methods of dealing with these cases. Within the first of the President's questions lay the clue to some of the problems under discussion. He agreed with Mr. Tilley that from the strictly pathological standpoint, acute frontal sinus disease never occurred without antral infection, since acute infective rhiiitis always involved the sinuses, but usually followed the common course of these infected conditions in spontaneous recovery. Clinically, however, the term "sinusitis" meant a sinus infection whicb caused untoward symptoms of special character, and in that sense acute frontal sinusitis often occurred without antral infection. In most cases the determining cause of frontal sinusitis was inefficient drainage or actual obstruction to it, due often to involvement of ethmoid cells or the arrangement of those cells and so forth. Hence the key-note to success in.treatment lay in the removal of the obstruction in the fronto-nasal duct.
The essential difference in the various operations advocated was that radical operations sought to obliterate the sinus cavity and involved the removal of the mucosa and of the anterior wall: whereas conservative operations aimed at establishing drainage, but not at obliteration of the cavity.
In both forms of procedure the chief aim was complete exenteration of the anterior ethmoidal cells and the agger cells and removal of the fronto-nasal spur. The general tendency was to rely as far as possible on conservative methods, whether by "external approach," as in Mr. Harmer's and Mr. Russell's prolonged tubage or Mr. Howarth's operation, or by the " per-nasal operation."
Mr. Howarth had warned operators against the removal of the fronto-nasal spur by the per nasal method, because "it would result in the bone reproducing itself and making the stenosis worse than when one started." Yet Mr. Howarth removed it through an external opening, and he (the speaker) did not think that either Mr. Howarth or himself had, in many hundreds of cases, experienced any thickening or reproduction of the bone following its operative removal; it might therefore be no more than surmise.
In acute sinus trouble the great thing was to rely on palliative measures, as there was a tendency to spontaneous recovery. In the acute cases it had been his habit to avoid anything in the nature of an intranasal operation during the acute stage, i.e., until the patient had had the opportunity of developing some local tissue resistance.
He had been interested in Mr. Fraser's results, because he had ernployed the intranasal method in some acute cases, and in only one did erysipelas result and in another case, scarlatina, and all his patients had recovered. On attacking this region by. operation in the acute stage there was some risk of systemic invasion. He would rather trephine the floor of the sinus (after external incision) to relieve tension.
At a special discussion held by the Section in 19141 on the "Intranasal operative treatment for Frontal Sinusitis," he had described his own technique very fully and had not since found any cause for wavering on the subject from the line he took then, except that he now relied on a special rasp for removing the naso-frontal spur, thus immensely simplifying the operation and avoiding any need for the rotating burrs, chisels, or back-cutting forceps formerly employed. For attacking agger cells he preferred his own method of entry which he demonstrated on the screen, to that which Mosher introduced. Having removed the ethmoid cells, he passed the rasp up into the frontal sinus very gently, and the rasp would usually enter merely by its, own weight. He rasped away the fronto-nasal spur, and the little hook at the top prevented the rasp slipping out during the forcible 1 Proc. Roy. Soc. Med., vii, 7, p. 121 
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In the majority of cases one could get good permanent drainage in this way (fig. 2) , and the results were highly satisfactory.
Sir StClair Thomson said that his answer to the President's first question was "No, never." Antral invasion was always associated with acute frontal sinusitis. It might clear up first, leaving the frontal sinus suppuration persistent.
That was all the more reason for treating the antrum by puncture and lavage in all these cases.
In answer to Question 2: Obliteration of the frontal sinus was possible, but not of the fronto-ethmoidal cells. In the cases in which one re-opened and found granulation tissue and pus, he thought this came from the fronto-ethmoidal cells. These frontal sinuses were frequently re-opened and found not to have been obliterated. A French writer had said that there was nothing new except what had been forgotten. If one looked at the publications of Luc in the last century, and the work of Fletcher Ingals in the early part of this, it would be seen that the principle of intubation and drainage differed little from those now described.
Intranasal operation was rarely necessary in acute sinusitis. Surely it was running a grave danger in acute cases, to operate on the middle turbinal and open up the lymphatic spaces which surrounded the fine ends of the olfactory nerve.
Mr. J. S. Fraser, in reply, said he was sorry that so little had been said in the discussion about the fatalities in frontal sinusitis.
To illustrate the fact that one easily forgets one's bad results he might mention that when he thought of bringing the subject before the Section he had said to Dr. Logan Turner " I do not think I have ever had a fatality as a result of operation on the frontal sinus," and Dr. Turner lbad replied "Oh yes, you have," and had then instanced a case.
Mr. Tilley had asked how long it was necessary to wait for obliteration. There was no need to wait, the obliteration cases which were successful were successful right away. All mucous membrane was removed and the sinus was packed with iodoform gauze at the operation. This gauze was removed through the nose two days later and the posterior surface of the periosteum was brought into contact with the posterior wall of the sinus and pressure applied with gauze, wool and bandage. There was thus complete obliteration. The resulting deformity depended on the depth and extent of the sinus. He pleaded guilty to having done rather more 'i obliteration" operations than he cared to look back upon. He and his colleague bad confessed in the paper that in the future they would try the Howarth operation more frequently, and would only resort to the obliteration operation when the Howarth operation was not successful.
Mr. Layton was doubtful if he (the speaker) removed the anterior end of the middle turbinal. He could only say that he tried to remove the anterior part of the middle turbinal and open up the agger cells as completely as possible.
In reply to the President, he was sure that there were many acute cases in which the frontal sinus was affected but the antrum was free from sinusitis; such cases had been proved by negative results of puncturing the antrum.
Mr. Douglas Harmer, in reply, said that what impressed laryngologists was the danger in these cases. In acute sinusitis there might be severe swelling, cedema, proptosis, tenderness of the brow, rigors, and a high temperature. The condition was as dangerous as an acute appendicitis and one could not always relieve it by puncturing the antrum or by any intranasal treatment. In such a case an external operation must be performed in order to save life, but he agreed that one must be careful when advising such a radical operation. APRIL-LARYNG, 3 * 762 Proceedings of the Royal Society of Medicine 50
It had been hinted that his operation had been described many times before but his search through the literature had shown him that all the previous operations had been essentially different. In these the passages into the nose had been made either by a burr or gouge, the lining of the ducts being thereby removed or destroyed. The essential condition of his method was the dilatation of the duct without damagin5 its lining. If the constriction was very severe the surgeon might not be able to pull the tube through the duct without damage to the membrane and in such a case he should simply pass a thread through it and leave it for a few days before attempting intubation.
With regard to chronic sinusitis; some people became more and more ill in spite of intranasal surgery. Their pain could not always be relieved by it; the general nervous condition sometimes became very serious. In such cases some type of radical operation was a necessity. He believed that intubation caused far less shock and was less dangerous than a radical operation. With the latter, complications occasionally occurred. There might be a spread of inflammation necessitating further operations, and instead of the patient being in bed for a week, he might be laid up for the greater part of a year.
He had been asked whether there was such a thing as "vacuum sinusitis." He was sure that there was. The condition was due to great constriction of the frontal duct and the acute pain was caused by a vasomotor swelling of the lining membrane, which might occur quite suddenly and close the duct. In such a case, on opening the frontal sinus, one might find its lining greatly retracted and it might be very difficult to pass even the finest probe through the duct into the nose.
With regard to the ethmoidal cells; in nearly all the cases described, intranasal surgery had been tried and the ethmoidal cells treated before the external operations were advised.
Mr. Walter Howarth, in reply to Mr. Layton, said hie thought that he removed the anterior end of the middle turbinate completely by the use of Sluder's knife. Dealing with Dr. Watson-Williams' remarks about the removal of the nasal splir, he quite agreed that this was important but thouglht that only a small portion of it could be safely removed by the intranasal method, whereas by the external route the whole bone could be got rid of from front to back. He did not like rasping the bone, with the consequent creation of a raw surface. Sir StClair Thomson had said that there was nothing new in these operations. He certainly thought that Mr. Harmer's procedure embodied a new feature in the progressive dilatation. As regarded his own operation, the removal of the nasal process of the frontal bone and the ascending process of the superior maxilla to bring the drainage further forward had not been suggested by anyone hitherto and differed considerably from Killian's procedure. The retention of the lining mucosa was also new.
Two Cases of Multiple Nasal Sinusitis.-HAROLD KISCH, F.R.C.S.
(I) Mrs. M. attended at the hospital with a long history of nasal suppuration. The whole of the nasal sinuses have been drained, the frontal sinuses by external antrum operation, the antra by a modified Caldwell-Luc operation.
(II) Miss T. had right frontal and antrum sinusitis, following typhoid fever. She has had an external frontal sinus operation, and ir odified Caldwell-Luc antrum operation. She also had a chronic mastoiditis, and this was treated by insertion of a temporal muscle graft.
